Since the experiments reported in the preceding paper 1 showed that the hydrolytic products of pure proteins do not support the indefinite proliferation of fibroblasts, and that they need to be supplemented by some substance present in fresh tissues, it seemed probable that a more complete nutritive medium might be obtained from the digests of certain tissues or glands instead of from pure proteins. The purpose of this paper is to describe the effects of the peptic digestion products of calf liver and the anterior lobe of the pituitary gland on the growth, not of fresh tissues, but of a pure strain of sarcomatous cells after several months of life in vitro.
Preparation of the Digests.
The liver digest was prepared by incubating 16 gin. of strictly fresh, finely ground liver for 20 hours at 37°C. in 200 cc. 1~/20 I-IC1, containing 1 tim. of Fairchild's pepsin and a few drops of toluene. After incubation, the pH was brought to 7.0 by the addition of rr/1 NaOH and the solution boiled to half its volume. It was then rendered isotonic and adjusted to pH 7.4. The ratio of total to amino nitrogen in the completed preparation was 2.8. It contained 0.32 per cent nitrogen; of this nitrogen, 36.2 per cent was present as proteose, 56 per cent as peptone, and 7.8 per cent as lower split products. ~ There was no meta-protein present. About 7.8 per cent of the nitrogen was precipitated by 2 per cent trichloracetic acid. Th'~s fraction has been classed as proteose ~ rather than as protein, although , Carrel, A., and Baker, L. E., .1. Exp. MeA., 1928, xlvii, 353. Duplicate preparations vary to a slight extent. All of them, except one which contained considerable fatty material and a suspension of heat coagulated material too fine to centrifuge out, have supported a large growth of sarcomatous fibroblasts.
3 It is believed that the substances precipitated by 2 per cent of trichloracetic acid cannot be classed as protein, but rather as proteose, for the authors obtain 371
Wasteneys and Boorsook, whose method of analysis was employed, are of the opinion that it should be classed as protein? Before being used in the culture medium, this digest was diluted with 7 parts Tyrode solution, making the concentration of nitrogen 0.04 per cent. The pituitary digest 5 was prepared by incubating 12 gin. of the finely ground anterior lobe of pituitary glands of calves or steers in 120 cc. of 0.5 per cent pepsin in N/20 HC1 for 16 hours. After digestion, the pH was brought to 7.0 and the solution boiled to half its volume, centrifuged, rendered isotonic, and finally adjusted to pH 7.4. The completed preparation contained 0.37 per cent total nitrogen, 36.3 per cent of which was present as proteose. The ratio of total to amino nitrogen was 3.4. The mixture was diluted with Tyrode solution to varying concentrations (Table I ) before being used in the culture medium.
Preparation of Cultures.
The digests were tested on a pure strain of malignant fibroblasts of the rat, isolated from Crocker Foundation Sarcoma 10. The colonies were cut into two equal parts, one of which was cultivated in embryo juice as a control, and the other in the experimental fluid. Flasks 3 cm. in diameter were used. The plasma clot was formed by mixing 1 cc. of plasma previously diluted with 2 parts of Tyrode solution and a few drops of embryo juice. As soon as coagulation took place, the clot was washed for half an hour with 3 cc. of Tyrode solution and then 0.5 cc. of the experimental and control fluids was added. Every 48 hours, the cultures were washed with 3 cc. of Tyrode solution for half an hour, 0.5 cc. of nutritive fluids was added, and drawings were made, under a projectoscope, of the area of growth.
Action of the Pituitary Digest on Sarcomatous Fibroblasts.
The rates of growth of sarcomatous fibroblasts in the peptic digests of the anterior lobe of the pituitary and of their controls in embryo juice were approximately equal. Text- fig. 1 gives typical growth curves for the first passage of these tissues in a digest of calf pituitary a bulky precipitate containing 10 per cent of the total nitrogen present in digests of crystalline egg albumin which have been boiled previously to remove any remaining albumin. It was also shown that this precipitate was not recta-protein, as the m o u n t of meta-protein in the solutions was so small as to be almost negligible. Obviously, therefore, trichloracetic acid precipitates proteolytic products other than protein and recta-protein. Table I . Similar resuits were obtained with m a n y different preparations. No differences were observed between the action of the digests of calf pituitary and of those of steer. N o t only was the rate of growth in the pituitary digest as great as in embryo juice, but the cells remained in excellent T A B L E I. Calf " condition as far as could be observed, and did not show the f a t t y degeneration characteristic of cells cultivated in pure protein digests. The same colonies continued to proliferate through m a n y successive passages at a uniform rate. Text- fig. 2 shows three successive passages of a colony in a digest that had been thoroughly extracted with e This is the area in square centimeters of the projected image of the colony of ceUs, and is 62 times the size of the colony.
Comparison of the Rates of Growth of Sarcomatous Fibroblasts of the Rat in Embryo
ether. It was thought that possibly the lipoids of the glands were furnishing some substance required by the cells which might explain, in part at least, the difference between digests of pure proteins and those of glandular material, 7 but evidently this is not the case. The cells multiplied as rapidly in digests of the pituitary which had been extracted ten times with ether as in embryo juice (Table II) , or in a part of the same digest which was not extracted (Text- fig. 3 , Table III ). The digests of liver gave even better results. In many cases, the rate of multiplication of the sarcomatous fibroblasts in the liver digest exceeded that of their controls in embryo juice (Table IV) . The growth remained uniform throughout many successive passages (Text- fig. 4 ), with no change that could be noticed in the condition of the cells. A strain of these fibroblasts was kept in this medium for over 3 months, i.e., through ten passages, and was still proliferating as actively as. those which had been cultivated in embryo juice.
Rates of Growth of Sarcomatous Fibroblasts of the Rat in Ether Extracted
The experiments reported in the preceding paper t indicate that the presence of nucleic acid in dige.*ts of glandular material accounts in part for this difference. 
